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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Support for support of the stem cell which specializes in the chondrocyte or 
chondrocyte which consists of a complex ingredient with which the vesicular structure object 
which consists of naturally-ocurring polymers further is formed in the internal structure matrix 
of the mesh object which consists of living body absorptivity synthetic macromolecule, or a 
porous body. 

[Claim 2] Support for support of the stem cell which specializes in the chondrocyte or the 
cartilaginous tissue according to claim 1 whose complex ingredient is a sheet-like object. 
[Claim 3] Support for support of the stem cell to which a complex ingredient specializes in the 
chondrocyte or the cartilaginous tissue of claim 1 which rolls a sheet-like object according to 
claim 2 a laminating or in the shape of a roll. 

[Claim 4] The transplant for using for cartilage anagenesis which made the support for support of 
the stem cell which specializes in the chondrocyte or chondrocyte of claim 1-3 given in any 1 
term support the stem cell which specializes in chondrocyte or chondrocyte. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the rebirth of the cartilaginous tissue used in 
order to restore the cartilage wound by causes, such as diseases, such as osteoarthritis, and 
accident. 
[0002] 

[Description of the Prior Art] The osteoarthritis is a high ************ disease in the 
orthopedics field, and often causes an advanced functional disorder. Although an artificial joint 
operation accomplishes the subject of surgical treatment, an artificial joint part made from a 
current metal and a current macromolecule polymer has problems, such as infection, wear, slack, 
and breakage. In the case of implantation, in addition to the problem that a donor is insufficient, 
when donors are others, there is also a problem of the rejection based on an immune response. 
By such existence of various troubles, by current, it thinks that the cure by the tissue 
engineering-technique is ideal, and ** and research on the rebirth of a cartilaginous tissue are 
done briskly. In order to reproduce a cartilaginous tissue by the tissue engineering-technique, 
the support ingredient of the three dimension porosity nature as a base material of the body 
tissue currently formed is required as a scaffold for the stem cell which specializes in 
chondrocyte or chondrocyte to increase. The three dimension porosity nature support ingredient 
which conditions, such as porosity nature, biocompatibility, and living body absorptivity, were 
required, and prepared such a support ingredient conventionally with naturally-ocurring polymers, 
such as living body absorptivity synthetic macromolecule like the copolymer (PLGA) of polylactic 
acid (PLA), polyglycolic acid (PGA), a lactic acid, and a glycolic acid or a collagen, is used well. 
[0003] However, the thing which consists of the above-mentioned living body absorptivity 
synthetic macromolecule It is hydrophobicity although excelled in mechanical strength. Moreover, 
the large clearance and a crack sake, It is very difficult to carry out seeding of the stem cell 
which most cells pass through a clearance, and do not appear on it, but specializes in 
chondrocyte or chondrocyte. This sake, Since the rate of seeding of an effective cell was not 
obtained and these cells were not able to be accumulated on support support in large quantities, 
the regeneration efficiency of a cartilaginous tissue was low and had become a practically 
serious failure. On the other hand, although it was a hydrophilic property, and the interaction 
with a cell was very excellent and seeding of a cell was easy the interaction, since mechanical 
strength was soft and tended to be twisted low, collagen sponge included the trouble which is 
the porosity nature ingredient of the naturally-ocurring polymers of the living body origin of being 
hard to deal with it, by clinical, for example. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention makes it a technical problem to solve 
such a trouble of the conventional technique. Seeding of the stem cell which has good 
biocompatibility and specifically specializes in chondrocyte or chondrocyte is easy. While seeding 
effectiveness is good, therefore it is possible to accumulate these cells on support support in 
large quantities and the regeneration efficiency of a cartilaginous tissue is good A mechanical 
strength is also high and it is in offering the support support of the stem cell which specializes in 
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the chondrocyte or chondrocyte which is easy to deal with it also in clinical. Furthermore, it is 
going to offer the living body implantation-graft object for reproducing a cartilaginous tissue 
which made such an ingredient contain the stem cell which specializes in chondrocyte or 
chondrocyte. 
[0005] 

[Means for Solving the Problem] This invention is made in order to solve the above-mentioned 
technical problem, and it consists of (1) - (4) below. 

(1) Support for support of the stem cell which specializes in the chondrocyte or chondrocyte 
which consists of a complex ingredient with which the vesicular structure object which consists 
of naturally-ocurring polymers further is formed in the front face of the mesh object which 
consists of living body absorptivity synthetic macromolecule, or a porous body, and the internal 
structure matrix. 

(2) Support for support of the stem cell whose complex ingredient is a sheet-like object and 
which specializes in chondrocyte or a cartilaginous tissue given in (1). 

(3) Support for support of the stem cell to which a complex ingredient specializes in the 
chondrocyte or chondrocyte of (1) which winds the sheet-like object of a publication around the 
above (2) a laminating or in the shape of a roll. 

(4) Transplant for using for cartilage anagenesis which made the support for support of the stem 
cell which specializes in chondrocyte or chondrocyte given [ any 1 ] in (1) - (3) support the stem 
cell which specializes in chondrocyte or chondrocyte. 

[0006] Hereafter, this invention is explained further in full detail. The support which supports the 
stem cell which specializes in the chondrocyte or chondrocyte in this invention is constituted by 
the complex ingredient which formed further the vesicular structure object which consists of 
naturally-ocurring polymers, such as a collagen, in the front face in the mesh object or porous 
body of living body absorptivity synthetic macromolecule, and its internal structure matrix. 
[0007] The mesh object or porous body of living body absorptivity synthetic macromolecule used 
for this invention is used in order to mainly increase the mechanical strength of the complex 
ingredient of this invention, and a mesh object is easy to consist of textiles, textile fabrics, or a 
nonwoven fabric. Moreover, a porous body can be obtained by the well-known approaches, such 
as the foaming method for using a foaming agent, or a porosity-ized agent removal method. In 
the foaming casting method of this porous body, after adding a foaming agent to a high molecular 
compound and making a foaming agent foam to it, the above-mentioned macromolecule is 
stiffened. What is necessary is to add a water-soluble saccharide or salts and just to carry out 
washing removal of this water-soluble matter with water after hardening into a polymer solution. 
Since the pore consistency of the naturally-ocurring-polymers vesicular structure object per 
mesh unit becomes high and a seeding cell is held the more at this pore although a mechanical 
strength falls the more the magnitude of the friend eye of a mesh or the magnitude of the hole 
of a porous body becomes large, the number of seeding cells in complex can be increased, and 
the rebirth of a cartilaginous tissue becomes efficient. Therefore, the magnitude of the friend eye 
of the mesh or the magnitude of the hole of a porous body takes into consideration the 
mechanical strength called for, resiliency, or the reproduction speed of a cartilaginous tissue 
according to the location in the living body transplanted, and is defined suitably. 
[0008] As living body absorptivity synthetic macromolecule which forms a mesh object or a 
porous body, polysaccharide, such as polyester, such as a copolymer of polylactic acid, 
polyglycolic acid, a lactic acid, and a glycolic acid, the Pori malic acid, and a Polly epsilon- 
caprolactone, or a cellulose, and the Pori alginic acid, etc. can be mentioned. The living body 
absorptivity synthetic macromolecule preferably used in this invention is [0009] which is the 
copolymer of polylactic acid, polyglycolic acid, a lactic acid, and a glycolic acid. Although all can 
be used if the naturally-ocurring-polymers vesicular structure object of this invention originates 
in a living body and biocompatibility is shown, a collagen, gelatin, fibronectin and one or more 
sorts of things chosen from the laminin, especially a collagen are used preferably. Although there 
is a thing of I, II, III, and IV mold in a collagen, these all can be used in this invention. Pore of a 
naturally-ocurring-polymers vesicular structure object is made into growth of a seeding cell, and 
the scaffold of anagenesis, and, as for pore, continuing is desirable. The magnitude is preferably 
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good to be referred to [ 1 -300-micrometer ] as about 20-100 micrometers. Moreover, in this 
invention, although what is necessary is just to define thickness suitably by the use mode of 
living body composite material, it is usually 0.1 -1mm preferably 0.1 -5mm. The voidage is usually 
80% or more. 

[0010] The complex ingredient of this invention can be obtained by carrying out the crosslinking 
bond of the mesh object or a porous body and a naturally-ocurring-polymers vesicular structure 
object of said living body absorptivity synthetic macromolecule, for example, although the porous 
body which consists of naturally-ocurring polymers, such as a collagen, can be further formed in 
the internal structure matrix of the mesh object of living body absorptivity synthetic 
macromolecule, or a porous body, i.e., the friend eye of a mesh object, or the hole of a porous 
body, and the complex ingredient of this invention can be manufactured by various approaches. 
After this approach adheres and makes the solution of naturally-ocurring-polymers ingredients, 
such as a collagen, sink into the mesh object or porous body of (1) living-body absorptivity 
synthetic macromolecule, it carries out (2) freeze drying and, subsequently processes the living 
body composite material which carries out (3) generation by the gas chemistry cross linking 
agent. In the above-mentioned process (1), said living body absorptivity synthetic macromolecule 
mesh object is processed in the naturally-ocurring-polymers water solution of said living body 
origin. Although there are various things as an art, dip coating and the applying method are 
adopted preferably. Dip coating is effective when the concentration and viscosity of a naturally- 
ocurring-polymers water solution of the living body origin are low, and specifically, it is performed 
by immersing a living body absorptivity synthetic macromolecule mesh object in the low 
concentration water solution of the naturally-ocurring polymers of the living body origin. Its 
concentration and viscosity of a naturally-ocurring-polymers water solution of the living body 
origin are high, the applying method is effective when dip coating is inapplicable, and specifically, 
it is performed by applying the high concentration water solution of the naturally-ocurring 
polymers of the living body origin to a living body absorptivity synthetic macromolecule mesh 
object. 

[0011] Subsequently to (2) freeze drying, the composite with which the naturally-ocurring- 
polymers solution sank in and adhered to the living body absorptivity synthetic macromolecule 
mesh object or the porous body is attached. Although freeze drying freezes the above- 
mentioned composite and this is freeze-dried under vacuum reduced pressure, the naturally- 
ocurring polymers of the living body origin are porosity-ized by this process, and the complex 
ingredient of the mesh object of living body absorptivity synthetic macromolecule, or a porous 
body and a naturally-ocurring-polymers vesicular structure object is formed of it. 
[0012] A well-known approach can apply the approach of freeze drying as it is conventionally. 
Freezing temperature is usually -20 degrees C or less. A freeze-drying pressure is usually 
prepared under reduced pressure of 0.2Torr extent that what is necessary is just to set up the 
reduced pressure conditions from which the frozen water serves as a gas. Subsequently to the 
bridge formation process of (3), the freeze-dried complex ingredient is attached. This process is 
required in order to give the sufficient elasticity and the reinforcement for the vesicular 
structure of the bridge complex ingredient which heightens bonding strength with a synthetic 
macromolecule mesh object, and is considered as a request being stabilized, while bridge- 
formation-izing the naturally-ocurring-polymers porous body of the living body origin which 
constitutes a compound biomaterial by the gas cross linking agent and hardening the vesicular 
structure object of naturally-ocurring polymers. 

[0013] Generally, although the chemistry cross-linking method using the bridge formation-ized 
agent and the gas bridge formation-ized agent of the shape of physical cross-linking methods, 
such as optical bridge formation, heat bridge formation, etc. by UV irradiation processing, and a 
solution etc. is known as the bridge formation-ized approach, in this invention, the approach 
using a gas bridge formation-ized agent is the most desirable. 

[0014] That is, it is because there is a possibility that naturally-ocurring polymers may dissolve 
in the bridge formation process, by the approach of a degree of cross linking being restricted to 
a bridge formation chemically-modified [ the ] degree, and there being a possibility of causing the 
deterioration and decomposition of living body absorptivity synthetic macromolecule which 
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constitute a compound biomaterial further, in physical cross-linking methods, such as optical 
bridge formation, heat bridge formation, etc. by UV irradiation processing, and using a solution- 
like bridge formation-ized agent also with a chemistry cross-linking method. In addition, even if it 
adopted the approach of giving optical bridge formation and heat bridge formation to ** which 
prevents the dissolution of the bridge formation-ized agent solution of naturally-ocurring 
polymers in advance of bridge formation by the solution-like bridge formation-ized agent, since 
decomposition and deterioration of naturally-ocurring polymers arise with light or heat as 
described above, it is not desirable. 

[0015] On the other hand, without conquering all the above troubles and producing 
decomposition and deterioration, the approach using a gas cross linking agent can obtain the 
bridge-formation-ized complex ingredient which has sufficient reinforcement which is sufficient 
for bonding strength with a synthetic macromolecule mesh object being heightened, and 
considering as the purpose, and elasticity while a bridge is constructed over naturally-ocurring 
polymers and they are three-dimension-ized with a desired gestalt. As a cross linking agent used 
by this invention, each well-known thing can use it conventionally. The cross linking agents used 
preferably are the aldehydes like glutaraldehyde, formaldehyde, and a paraformaldehyde, 
especially glutaraldehyde. 

[0016] Bridge formation-ization of this invention uses by making the above-mentioned cross 
linking agent into a gas, as described above. It faces specifically constructing a bridge in the 
above-mentioned naturally-ocurring-polymers porous body, and fixed time amount bridge 
formation is performed under the ambient atmosphere of the steam of the cross linking agent 
saturated with constant temperature in the cross linking agent water solution of fixed 
concentration. Bridge formation temperature is usually set as 20 degrees C - 50 degrees C that 
what is necessary is just to select within limits which a living body absorptivity synthetic 
macromolecule mesh object does not dissolve, and can form the steam of a cross linking agent. 
Although bridge formation time amount is based also on the class and bridge formation 
temperature of a cross linking agent, it is desirable to set it as the range in which bridge 
formation immobilization which does not check the hydrophilic property or living body 
absorptivity of the above-mentioned naturally-ocurring-polymers porous body, and this thing 
does not dissolve at the time of a live organ transplant is performed. Bridge formation fixing 
becomes inadequate, there is a possibility that a naturally-ocurring-polymers porous body may 
dissolve in a transplantation happiness-in-the-next-life body for a short time, and if bridge 
formation time amount becomes short, bridge formation-ization will progress so that bridge 
formation time amount is long, but if bridge formation time amount is too long not much Since 
the trouble of living body absorptivity also falling is produced, it is not desirable, except that a 
hydrophilic property becomes low, the seeding consistency to the complex ingredient of the 
stem cell which specializes in chondrocyte or chondrocyte becomes low and **** and 
anagenesis of a cell are not performed efficiently. 

[0017] When the porous body of living body absorptivity synthetic macromolecule is used in the 
complex ingredient of this invention, for example, Although this porous body may be beforehand 
fabricated in the solid configuration corresponding to a transplantation part and the vesicular 
structure object of naturally-ocurring polymers may be made to form in the hole of this porous 
body It may be said that such an approach has simple actuation, the stem cell which specializes 
in chondrocyte or chondrocyte cannot reach the pore of the inner inner part of the vesicular 
structure object of the above-mentioned naturally-ocurring polymers easily in the case of 
seeding, and the seeding consistency of these cells becomes low while the mechanical strength 
is also excellent. The desirable configuration of the composite material of this invention is a 
sheet-like configuration, and makes the vesicular structure object of naturally-ocurring polymers 
form in the internal structure matrix of the mesh object of the living body absorptivity synthetic 
macromolecule of such a configuration, or a porous body, i.e., the friend eye of a mesh object, or 
the hole of a porous body. The thickness of this whole sheet-like object usually has 0.1-1 
preferably desirablemm 0.1 -5mm, and although the thickness of the above-mentioned naturally- 
ocurring-polymers vesicular structure object can be prepared suitably, it is desirable to form in 
the almost same thickness as the mesh object of living body absorptivity synthetic 
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macromolecule or a porous body. The voidage of the vesicular structure object is usually 80% or 
more. In addition, when calling it a sheet-like object in this specification, a film-like thing thru/or 
a film-like thing are also included. 

[0018] For example, in order to manufacture the complex ingredient of the shape of a sheet of 
this invention as shown in drawing 1 (a), sheet-like the mesh object or porous body of living body 
absorptivity synthetic macromolecule is located in the center of the water solution of the 
naturally-ocurring polymers of the living body origin, and is frozen, and it freeze-dries. thereby - 
- the mesh object or porous body of living body absorptivity synthetic macromolecule — a 
naturally-ocurring-polymers vesicular structure — the complex ingredient of the shape of a 
sheet sandwiched by the inside of the body is formed. Moreover, sheet-like the mesh object or 
porous body of living body absorptivity synthetic macromolecule as shown in drawing 1 (b) is 
frozen on the top face or inferior surface of tongue of a naturally-ocurring-polymers water 
solution of the living body origin, and if it freeze-dries, the sheet-like complex ingredient whose 
other sides one side is naturally-ocurring-polymers vesicular structure objects in a living body 
absorptivity synthetic macromolecule mesh object or a porous body will be formed. In addition, 
drawin g 1 (a) and (b) are mimetic diagrams, according to these, it has indicated that the 
naturally-ocurring-polymers vesicular structure object is formed in the front face of the mesh 
object of living body absorptivity synthetic macromolecule, or a porous body, but a naturally- 
ocurring-polymers vesicular structure object is formed in fact also in the friend eye of the mesh 
object of living body absorptivity synthetic macromolecule, or the hole of a porous body so that 
clearly also from the electron microscope photograph of drawing 4 . 

[0019] The stem cell which specializes in the chondrocyte and chondrocyte which are used in 
this invention is prepared from a body tissue with a conventional method. Chondrocyte carries 
out decomposition processing of the extra-cellular matrix for a living body cartilaginous tissue by 
enzyme processing of collagenase, a trypsin, RIBARAZE, proteinase, etc., subsequently adds and 
carries out centrifugal [ of the blood serum culture medium ], and isolates chondrocyte. The 
isolated chondrocyte is scattered to a culture flask and it cultivates by the DMEM culture 
medium (DMEM blood serum culture medium) containing 10% fetal calf serum, a 4500 mg/L 
glucose, 584mg / L-glutamine, a 0.4mM proline, and 50 mg/L ascorbic acid. Subculture is carried 
out 2 to 3 times, and trypsinization recovers this cell that carried out subculture, and it 
considers as the cell sap for seeding until it becomes the sufficient number of cells. Moreover, 
centrifugal [ of the bone marrow extract ] is carried out by the density gradient centrifugation 
using the density gradient medium which consists of PARCOR (percoll), and the stem cell which 
specializes in chondrocyte isolates it. Subculture is carried out 2 to 3 times until it scatters 
these cells to a culture flask and becomes the sufficient number of cells by the DMEM blood 
serum culture medium. Trypsinization recovers the cell which carried out subculture and it 
considers as the cell sap for seeding. 

[0020] For carrying out seeding of the stem cell which specializes in chondrocyte or 
chondrocyte to the complex ingredient of this invention The above-mentioned complex 
ingredient is soaked in culture medium, and it carries out by sinking the above-mentioned cell 
sap for seeding into this complex ingredient, or sinking the cell sap for direct seeding into the 
above-mentioned complex ingredient. The cell concentration of the above-mentioned cell sap for 
seeding has 1x106 cells/ml - 5x107 cells/desirable ml, and it is desirable to carry out seeding of 
the cell sap of the capacity more than the volume of a complex ingredient. 
[0021] The transplant for reproducing the cartilaginous tissue of this invention obtains the 
transplant concerned by adding culture medium, being a DMEM blood serum culture medium and 
carrying out culture growth of the chondrocyte in this complex in the incubator under 37 degrees 
C and 5%C02 ambient atmosphere further, after sinking the above-mentioned cell sap for 
seeding into the above-mentioned complex ingredient in the case of chondrocyte. After sinking 
in the cell sap for seeding of the stem cell which the differentiation process to chondrocyte is 
still more nearly required in the case of a stem cell, and specializes in the above-mentioned 
complex ingredient at the above-mentioned chondrocyte, The 4500 mg/L glucose after carrying 
out culture growth for one to two weeks by the DMEM blood serum culture medium. It adds to 
584mg / L-glutamine, a 0.4mM proline, and 50 mg/L ascorbic acid, and is a transforming growth 
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factor. - Cultivate for one to two weeks, it is made to specialize by the DMEM culture medium 
(differentiation culture medium) containing beta 3 (TGF-beta 3), and the transplant concerned is 
obtained. Hereafter, when the complex ingredient of this invention is a sheet-like object, seeding 
of the stem cell which specializes in chondrocyte or chondrocyte is carried out to this sheet-like 
object and an example of technique which obtains the transplant for reproducing a cartilaginous 
tissue is described concretely. 

[0022] For example, after paying the sheet-like complex ingredients of this invention into 
containers, such as a clean and sterile petri dish, and soaking this sheet-like complex ingredient 
in culture medium, the cell sap for seeding is dropped from a top. Although especially the count 
that carries out seeding of the cell is not restricted, 1 or 2 times is desirable. When carrying out 
seeding twice, the 1st time carries out from a top, and the 2nd time is performed after turning a 
sheet-like complex ingredient over. It is more desirable for the 1st time and the 2nd between to 
place for 24 hours. In addition, in order to make it the cell by which seeding is carried out not 
begin to leak from a sheet-like complex ingredient in this case, it is desirable to enclose the 
edge of a sheet-like complex ingredient in rings, such as rubber. Subsequently, in an incubator, 
under 37 degrees C and 5%C02 ambient atmosphere, it puts for 4 hours and cultivates in the 
condition that the cell sap for seeding sank in into the sheet-like complex ingredient. Then, the 
ring of rubber is taken out, a lot of culture medium is put in, and after cultivating, the transplant 
for playback of a cartilaginous tissue is obtained. 

[0023] The advantage which uses a sheet-like complex ingredient in this invention originates in 
the vesicular structure object of naturally-ocurring polymers, such as collagen sponge formed 
into a complex ingredient being thin. In a thin vesicular structure object the above-mentioned 
cell sap for seeding cannot leak, and can sink into the pore of a porous body, the consistency of 
the cell held in a complex ingredient as a result will increase, and the rebirth of a cartilaginous 
tissue will be performed promptly and efficiently. If the complex ingredient which carried out 
seeding of the stem cell which specializes in chondrocyte or chondrocyte is used with the shape 
of a sheet, it is possible to reproduce a thin cartilaginous tissue, but as shown in drawing 2 , the 
laminating of the complex ingredient which carried out seeding of these cells can be carried out, 
and it can also be used. In this case, the number of sheets in which a sheet-like complex 
ingredient carries out a laminating can adjust the thickness of the cartilage reproduced. Since 
seeding of the above-mentioned cell is performed in each of the sheet-like complex ingredient 
with which the laminating of the thing of this drawing 2 was carried out, if it is high and 
transplants by making this into a transplant in the living body, without the consistency of the cell 
by which seeding was carried out being different from the sheet-like complex ingredient of one 
sheet the rebirth of a cartilaginous tissue will be performed good. 

[0024] Moreover, as shown in drawing 3 , the sheet-like complex ingredient which carried out 
seeding of the cell can be rolled in the shape of a roll, and it can also be made a cylinder-like 
configuration. In this case, the die length of the cartilage reproduced is the height of a roll, and a 
diameter can be adjusted by the count which rolls a roll. Furthermore, in this invention, it is also 
possible to double with the configuration of the deficit section of a cartilaginous tissue, and to 
deform or gather the above-mentioned sheet-like object suitably. It is more desirable to 
cultivate from five days before these shaping to two weeks, in order to obtain the transplant of 
various configurations, such as laminated material of said sheet-like composite material or a roll- 
like object. 

[Example] Hereafter, an example explains this invention to a detail further. 
[0025] Example 1 mechanical strength was immersed in 0.5wt(s)% cow I-beam atelocollagen 
aqueous acids (pH=3.0), and froze the copolymer (PLGA) mesh object of the lactic acid and 
glycolic acid which are a high bioabsorbable polymer at -80 degrees C for 12 hours. Next this 
freezing object was freeze-dried under vacuum reduced pressure (0.2 Torr) for 24 hours, and the 
non-bridge complex ingredient of the shape of a sheet of a PLGA mesh object and collagen 
sponge was manufactured. After carrying out bridge formation processing of the obtained non- 
constructed bridge compound biomaterial for 4 hours with the glutaraldehyde steam saturated 
with 37 degrees C in the 25wt% glutaraldehyde water solution, the phosphate buffer solution 
washed 10 times. Furthermore, after it was immersed in the 0.1 M glycine water solution for 4 
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hours and the phosphate buffer solution washed 10 times, distilled water washed 3 times and it 
froze at -80 degrees C for 12 hours. This was freeze-dried under vacuum reduced pressure (0.2 
Torr) for 24 hours, and the bridge complex of the shape of a sheet of the PLGA mesh object of 
this invention and collagen sponge was obtained. This ingredient was coated with gold and those 
structures were observed with the scanning electron microscope (SEM). The result is shown in 
drawin g 4 . 

[0026] The bridge complex ingredient of the shape of a sheet of the PLGA mesh object and 
collagen sponge which were obtained in the example 2 example 1 was cut in the magnitude 
whose width of face is 5.0mm and whose die length is 20.0mm, and the sample was produced. 
The static tension test was performed in the condition of it having been immersed in 2-[4-(2- 
hydroxyethyl)-1-PIPERAJIRU] ethane sulfone (HEPES) buffer solution (pH7.4), and having got 
this sample wet. The result is shown in Table 1. 
[0027] 

[Table 1] 





(Mpa) 


PLGA- =3 5— 7> 
PLGA* 


35.42±1.43 
35.15±1.00 
0.02+0.00 



* comparison sample: — PLGA mesh object independent ** comparison sample: used in the 
example 1 — 0.5wt% cow I-beam atelocollagen aqueous acids (pH=3.0) 

The collagen independent sponge table 1 obtained in independent by [ the / as an example 1 / 
same ] carrying out porous bridge formation processing shows that higher tensile strength is 
shown compared with the biomaterial which consists only of collagen sponge after the bridge 
complex ingredient of the PLGA mesh object of this invention and collagen sponge has been 
damp with the HEPES buffer solution, and the almost same tensile strength as a PLGA mesh is 
shown in it. 
[0028] 

[Example 3] Sheet-like bridge complex of the PLGA mesh object and collagen sponge which 
were created in the example 1 It sterilized by ethylene oxide gas. After, shaving and taking down 
the thin piece of a cartilage from the cartilage of a cow elbow joint to Metz on the other hand 
and cutting fine finely, it incubated at 37 degrees C in the DMEM culture medium containing the 
collagenase of 0.2(w/v) % for 12 hours. And the at-long-intervals alignment of the supernatant 
filtered with the nylon filter whose pore size is 70 micrometers was carried out by 2000rpm for 5 
minutes, and after washing twice by the antibiotic and the DMEM blood serum culture medium 
which contains fetal calf serum 10%, the chondrocyte of a cow elbow was obtained. The obtained 
chondrocyte was cultivated under 37 degrees C and 5%C02 ambient atmosphere by the DMEM 
blood serum culture medium. The chondrocyte which carried out subculture twice was exfoliated 
and collected by EDTA/PBS (-) 0.025% trypsin / 0.01%, and 1x107 cells/ml cell sap was 
prepared. Next, the sheet-like bridge complex of the above-mentioned PLGA mesh object and 
collagen sponge which sterilized by ethylene oxide gas was soaked in the DMEM blood serum 
culture medium, the edge of complex (film) was enclosed in the ring of rubber, and 1.3ml[/cm ] 2 
cell sap was dropped. In the incubator, under 37 degrees C and 5%C02 ambient atmosphere, it 
put for 4 hours and cultivated. Then, the ring of rubber was removed, a lot of culture medium 
was put in, and culture was continued. Culture media were exchanged for every three days. 
Complex was transplanted to hypodermically [ of the back of a nude mouse ] after cultivating for 
one week. Recovery of the specimen was carried out after transplantation at the time for six 
weeks, and HE (hemato oxy-phosphorus and eosine) dyeing and safranin-O dyeing were 
performed. Moreover, type which collects m-RNA and is seen by RT-PCR peculiar to an 
articular cartilage organization from a specimen II A collagen and manifestation analysis of 
AGURIKAN were performed. 

[0029] Consequently, the specimen transplanted to hypodermically [ of the back of a nude 
mouse ] has after [ six weeks ] surface gloss, as shown in drawing 5 , and it was observed that a 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje 



4/20/2004 



8/8 v 



color is opalescence. Moreover, as a result of performing hematoxylin eosin staining and 
safranin-O dyeing, as a specimen was shown in drawing 6 , the small-circle form cell in a lacuna 
and the Safranin-O dye affinity extra-cellular matrix were accepted. It types in the m-RNA 
sample furthermore extracted from the specimen. II Detection identification of m-RNA which 
discovers a collagen and AGURIKAN was carried out, and the reproduced organization checked 
that he was an articular cartilage organization by these things. 
[0030] 

[Effect of the Invention] In this invention, the complex ingredient used as support support of the 
stem cell which specializes in chondrocyte or chondrocyte has the structure where the living 
body absorptivity synthetic macromolecule mesh object and the naturally-ocurring-polymers 
porous body of the living body origin were firmly formed into bridge formation compound. A living 
body absorptivity synthetic macromolecule mesh object functions as a mechanical frame, and an 
advantageous configuration controllability, the outstanding mechanical strength, and the ease of 
handling are granted, and the naturally-ocurring-polymers porous body is extremely excellent in 
the differentiation and growth of a stem cell which specialize in growth or the cartilage of 
chondrocyte, and the above-mentioned complex ingredient of this invention has these 
outstanding properties. Moreover, the complex ingredient fabricated especially in the shape of a 
sheet has good seeding effectiveness, and the consistency of the above-mentioned cell you are 
made to support in a complex ingredient is very high, and when this complex ingredient is made 
by this to support the stem cell which specializes in growth of chondrocyte, or chondrocyte and 
it transplants to a living body, the rebirth of a cartilaginous tissue is prompt and very efficient. 
Therefore, the transplant which made the complex ingredient of this invention and this support 
the stem cell which specializes in chondrocyte or chondrocyte is very useful as a playback 
means of a cartilaginous tissue. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] (a) It is the type section Fig. of the typical sheet-like complex ingredient which 
reaches and (b) requires for this invention. 

[Drawing 2] **, the lengthwise direction type section Fig. of the sheet-like complex ingredient by 
which the laminating was carried out. 

[Drawin g 3] **, the longitudinal direction type section Fig. of the sheet-like complex ingredient 
rolled in the shape of a roll. 

[ Drawin g 4] The electron microscope photograph of ** and the ** sheet-like complex ingredient 
of this invention. 

[Drawing 5] **, the reproduced appearance photograph of a cow articular cartilage organization. 
[Drawing 6] **, the reproduced histological dyeing photograph of a cow articular cartilage 
organization. 



[Translation done.] 
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